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SPINAL IMPLANT 

FIELD OF THE INVENTION 

The present invention relates to apparatuses and methods for implanting a 
device in the intervertebral space and, more particularly, to an allograft spinal 
5 implant. 

BACKGROUND OF THE INVENTION 

The vertebrae of the human spine are arranged in a column with one 
vertebra on top of the next. Between each vertebra exists an intervertebral disc 
that transmits force between adjacent vertebrae and provides a cushion between 

10 the adjacent vertebrae. 

Sometimes, back pain is caused by degeneration or other deformity of the 
intervertebral disc ("diseased disc"). Conventionally, surgeons treat diseased 
discs by surgically removing the diseased disc and inserting a bone graft in the 
space vacated by the diseased disc. The adjacent vertebrae are then immobilized 

15 relative to one another. Eventually, the vertebrae grow into one solid piece of 
bone. 

A variety of different types of bone grafts, also known as intervertebral 
implants, have been developed to assist in bone growth. These bone grafts can 
be made out of a number of biocompatible materials, such as, for example, 
20 ceramics, metals, bone, and the like. All the various known bone grafts, 

however, have one or more drawbacks that make the various bone grafts more or 
less desirable depending on the circumstances. 

Accordingly, a need exists for an improved spinal implant. 
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SUMMARY OF THE INVENTION 

To attain the advantages and in accordance with the purpose of the 
invention, as embodied and broadly described herein, a spinal implant is 
provided. The spinal implant comprises a main body. The main body has a 
superior face and an inferior face, each designed with protrusions, to engage 
30 superior and inferior vertebral bodies. The main body further comprises an 
anterior end and a posterior end. The anterior end and posterior end can 
connected by a straight or curved sidew.ll. Alternatively, the anterior end and 
posterior end can be defined portions of a circular sidewall connecting the 

superior face and the inferior face. 

The foregoing and other features, utilities and advantages of the invention 
will be apparent from the following more particular description of a preferred 
embodiment of the invention as illustrated in the accompanying drawings. 
Further, the advantages and purpose of the invention will be realized and attained 
by means of the elements and combinations particularly pointed out in the 
40 appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

The accompanying drawings, which are incorporated in and constitute a 
part of this specification, illustrate embodiments of the present invention, and 
together with the description, serve to explain the principles thereof. Like items 
in the drawings are referred to using the same numerical reference. 

FIG. 1 shows a front perspective view of a spinal implant constructed in 
accordance with an embodiment of the present invention; 

FIG. 2 shows a front elevation view of the spinal implant of FIG. 1; 
FIG. 3 shows a side elevation view of the spinal implant of FIG. 1; 
FIG. 4 shows a top elevation view of the spinal implant of FIG. 1; 
FIG. 5 shows a side elevation view of ridges for a spinal implant 
consistent with an embodiment of the present invention; 
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FIG. 6 shows a top elevation view of ridges for a spinal implant consistent 
with another embodiment of the present invention; 

FIG. 7 shows a top elevation view of a spinal implant constructed in 
accordance with another embodiment of the present invention; 

FIG. 8 shows a top elevation view of a spinal implant constructed in 
accordance with another embodiment of the present invention; 

FIG. 9 shows a top elevation view of a spinal implant constructed in 
60 accordance with another embodiment of the present invention; 

FIG. 10 shows a top elevation view of a spinal implant constructed in 
accordance with another embodiment of the present invention; and 

FIG. 1 1 shows a top elevation view of a spinal implant constructed in 
accordance with another embodiment of the present invention. 

DETAILED DESCRIPTION 

Some embodiments of the present invention are described with reference 
to FIGS. 1 to 1 1 . FIGS. 1 to 1 1 are not shown to scale and should be considered 
exemplary rather than limiting. Referring first to FIGS. 1 to 4, a spinal implant 
100 consistent with the present invention is shown. It is contemplated that spinal 
implants consistent with the present invention could be constructed out of a 
number of different materials, such as, for example, bone, biocompatible metals, 
plastics, ceramics, and other synthetics, which may or may not be resorbable. 
Spinal implant 100 comprises a main body 102 having a superior surface 104, an 
inferior surface 106, an anterior surface 108, a posterior surface 110, and 
sidewalls 112 connecting the various surfaces. Extending from the superior 
surface 104 and the inferior surface 106 exist a plurality of linear ridges 114. 
One or more linear ridges 1 14 could extend a majority of the width W of the 
implant 100 or, alternatively, one or more channels 116 (shown in phantom) 
could separate linear ridges 114 into two or more serial ridges. Each ridge 1 14 
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80 could have the same or a different number of optional channels. Further, while 
the figures are not drawn to scale, it is generally desirable to mill ridges 114 
such that a majority of superior surface 104 and inferior surface 106 have ridges. 

Referring now to FIGS. 2 to 4, ridges 1 14 will be explained in more 
detail. As shown in FIG. 2, ridges 1 14 have a generally flat vertebral body 
85 engaging surface 202 and a generally flat implant engaging surface 204. Notice 
flat implant engaging surface 204 is shown for convenience. While ridges 114 
could be individually adhered to main body 102, generally ridges 114 are milled 
out of or molded to main body 102 such that the main body and ridges form a 
single integral unit. Ridges 114 also have lateral sides 206 that extend from 
90 surface 202 to surface 204. Lateral sides 206 form an acute angle 208 with 

surface 204 and an obtuse angle 210 with surface 202. While lateral sides 206 
are shown having equal lengths, the sides can be of different lengths providing 
ridges 114 with an angled or skewed appearance. FIG. 3 shows ridges 1 14 have 
an anterior side 210 and a posterior side 212. Sides 210 and 212 form an acute 
95 angle 216 with surface 204 and an obtuse angle 214 with surface 202. Similar to 
sides 206 sides 210 and 212 can have different lengths to angle or skew ridge 
1 14 (See for example FIGS. 5 and 6). As shown, ridges 1 14 have trapezoidal 
eross-sections in both the anterior to posterior direction as well as the side-to- 
side (or lateral) direction. Also, as best seen in FIG. 4, a trough 216t resides 
100 between every two ridges 1 14. As shown, trough 216t is shaped similar to ridges 
1 14, but inverted. Trough 216t and ridges 1 14 do not need to have identical 
shapes Trough 216 has sides 210 and 212 in common with adjacent ridges 1 14 
and a surface 216s that coincides with either superior surface 104 and/or inferior 
surface 106. 

105 Referring now to FIG. 5, a side elevation view of ridges 500 is shown. 

Ridges 500 are similar to ridges 114, and the similarities will not be explained 
herein. Ridges 500 have anterior sides 502 and posterior sides 504. Unlike 
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ridges 1 14, anterior sides 502 and posterior sides 504 are different lengths, 
providing the skewed feature. In this case, anterior side 502 is longer than 
,0 posterior side 504. Alternatively, anterior side 502 could be shorter than 

posterior side 504. Differing the lengths of the sides should make expulsion of 
the implant by natural body forces more difficult. The sides would be 
lengthened or shortened based on design choice and the particular forces the 
implant is to resist. While changing the anterior and posterior side lengths 
15 would resist anterior to posterior expu.sion forces, changing the .engths of srdes 
206 such that the implant has a longer side and a shorter side 206 would assist tn 
resisting lateral forces. Various combinations of lengthening and shortentng 
could produce many a.ternative shapes. See, for example, FIG. 6 showing ridges 
600 having generally trapezoidal cross-sections in al. directions, but skewed 
120 lengths. 

While FIGS. 1-6 are generally described as cubic implants, alternative 
shapes are possible. For example, superior surface 104 and inferior surface 106 
could converge on one end and diverge towards the other forming a wedge shape. 
,„ this case, generally, a distance da separating the superior surface 104 and 
,25 inferior surface 1 06 at anterior side 1 08 would be larger than a distance dp 
separating superior surface ,04 and inferior surface 106 at posterior side ,10 
(see FIG. 1). 

FIG 7 shows an implant 700. Implant 700 is similar to implant 100, and 
the similarities will no. be further explained, but sides 712 are curve to provtde a 

,30 concave shape to implant. While no. specifically shown, implan. 700 would 

have ridges similar .0 implan. 100. FIG. 8 shows still another implan, 800. In 
this case, implan, 800 has an anterior side width dimension Wa and a postenor 
width dimension Wp, which forms a somewhat conical shape. Vanous 
combinations of da, dp, Wa, and Wp could be combined with parallel or 

,35 substantially parallel sidewalls (FIGS. 1-4), or arched sidewalls (FIG. 7). 
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Generally, the spinal implants shown above are useful in the posterior 
lumbar interbody fusion (PLIF) and transforaminal lumbar interbody fusion 
(TLIF) techniques. However, using the TLIF techniques, implants are generally 
inserted at an angle and rotated in the intervertebral space. FIGS. 9 and 10 show 
140 top elevation views of implants 900 and 1000 useful in TLIF techniques, 
although implants 900 and 1000 could be used in PLIF technique as well. 
Referring first to FIG. 9, implant 900 has a series of surface protrusions 902. A 
leading edge 904 of surface protrusions 902 is angled with respect to anterior 
surface 906. As shown in FIG. 10, implant 1000 has a series of surface 
145 protrusions 1002. A leading edge 1004 of surface protrusion 1002 is 

perpendicular to side 1006, in other words, the surface protrusions are arranged 
along the longer dimension L of the implant rather than the shorter dimension S 
of the implant. Conventionally, surface protrusions are aligned along the shorter 
dimension S. While protrusions 902 and 1002 are shown as generally trapezoidal 
150 shapes, protrusions 902 and 1002 could be conical or triangular in shape. In 

other words, the bone engaging surface associated with implants 900 and 10000 
could form a cutting edge instead of a flat engaging surface. 

While usable in all spinal regions, the implants shown and described with 
155 respect to FIGS. 1 to 10 are generally used as implants for the lumbar or thorax 
regions of the spine. FIG. 1 1 shows a top elevation view of an implant 1 100 
more suitable for the cervical region of the spine, although implant 1100 could 
be used in the lumbar or thorax region as well. While not shown, implant 1 100 
would be milled to have surface protrusions similar to the protrusions shown m 
160 FIGS. 1-6, 9 and 10. Implant 1 100 comprises a main body 1 102, a superior 

surface 1104, an inferior surface 1106 that is generally opposite superior surface 
1 104 and a annular sidewall 1 108 surrounding main body 1 102 and connecting 
superior surface 1104 and inferior surface 1106. Annular sidewall 1108 is used 
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generally and should not be limited to circular, but rather includes other 
165 geometric shapes, such as, for example, oval, elliptical, trapezoidal, or the like. 
A hollow region 1 1 10 may reside internal to implant 1 100 giving implant 1 100 a 
doughnut like shape. Hollow region 1 1 10 may be the intramedullary canal of a 
conventional bone. Moreover, hollow region 1110 could be milled out from a 
solid implant, such as a solid bone piece. Further, hollow region 1 1 10 is used 
170 generally to mean a lack of cortical bone in the region, other substances, such 
as, for example, cancellous bone, may reside in region 1110. Instead of specific 
anterior and posterior sides, sidewall 1 108 has an anterior region 1 1 12 and a 
posterior region 1114. While shown as a circular cross section, implant 1100 
could be flattened over posterior region 1 1 14 or anterior region 1 1 12 to more 
175 conform to a patient's anatomy. Further, implant 1 100 could be a wedge shape 
with superior surface 1104 and inferior surface 1106 converging at posterior 
region 1 1 14 and diverging at anterior region 1112. 

While particular shapes and designs for the implants shown in FIGS 1-11 
are shown and described, one of ordinary skill in the art would recognize on 
180 reading the disclosure that other shapes and designs are possible. In pabular, 
the implants could be cubic, oval, elliptical, triangular, trapezoidal, conical, or 
the like. 

While the invention has been particularly shown and described with 
reference to some embodiment thereof, it will be understood by those skilled in 
185 the art that various other changes in the form and details may be made without 
departing from the spirit and scope of the invention. 
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